the increased spatial resolution enables to resolve in the correlation function a peak indicating the presence of a directed motion (arrows in Fig. 1 c-f-i, Supplementary Fig. 2 and the supplementary note 1), enabling to quantify the simulated speed of 4-5 pixels/frames (see Supplementary  Fig. 2 ). As a further example, Supplementary Fig. 3 reports the analysis of fluorescently labeled β2 adrenergic receptor measured by single particle tracking-Photoactivated Localization Microscopy (spt-PALM) [5] . Blinking of the fluorophore, mEos2 in this case [6] , prevents to obtain trajectories longer than few hundreds of milliseconds (inset in Supplementary Fig. 3a) . On the other hand, the correlation function of the localized molecules clearly shows a peak at 0.8 µm after about 2 s, indicating the presence of active regulation of receptor motion ( Supplementary Fig.  3b ). In summary, this direct comparison shows that correlative imaging analysis approaches complement effectively current SMT methods in circumstances when, due to either the density of the sample, the low signal to noise ratio or molecular blinking, trajectory linking does not allow to capture long-range or fast motion.
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1.
Chenouard, N., et al., /frame (left: diffusion) and partly subjected to a directed motion of 5 pix/frame (center: Flux), and the combination of the two types of motion (right: Sum). Spatial resolution is that of the image, namely w 0 =2 pixels. b) The same ( , )as in a, with an increased spatial resolution arising from the localization of the individual molecules, w 0 =0.5 pixels. c) ( , ) in a at a delay of 1 frame: due to the limited spatial resolution (2 pixels), the sum of the diffusive component and of the peak due to the directed motion masks the fingerprint of the directional motion. d) This is not the case with an enhanced spatial resolution of 0.5 pixels, where the peak is clearly resolvable also in the Sum image. Fig. 1 . Panels a) and d) represent Case 1. Panels b) and e) represent Case 2. Panels c) and f) represents Case 3. Three correlation profiles are shown, corresponding to a delay of 1, 5 and 10 frames. While the profiles from the images display only a widening at larger frame lags due to the effect of diffusion, the correlation functions calculated on the localizations allow to measure the presence of a peak (black arrow), which reflect the presence of a discrete step (~5 pixel) directional motion in the simulated dataset. Supplementary Figure 3 Correlative analysis on a single molecule experimental dataset. a) Trajectories of the receptor ß2-Adrenergic Receptor fused to the photoactivatable fluorescent proteins mEos2, imaged in TIRF on the plasma membrane of a Cardiomyocyte-like cells H9C2. b) ( , ) measured on the localization dataset is shown for time lags increasing up to 6.7 s, analogous to those illustrated in Supplementary Fig. 2 . In analogy to the simulated datasets, the clear peak in 
Supplementary Figure 2 Correlation curves extracted from the images (top) and the localizations (bottom) for the three cases reported in
Supplementary Information Simulated Dataset:
The simulated datasets used in this work were recovered from the repository provided by Chenuard et al [1] . According to the authors, the chosen simulation type, i.e. Scenario 3 ("Receptors"), contains simulated particles switching between Brownian and directed motion models (with fixed probability), imaged in 2D+time using a confocal microscope (single plane mode). This type of dynamics may be observed with, for example, various types of receptor and motor proteins. The dynamics model of the particles was implemented as follows. For every particle, going from the current time point to the next, Brownian motion was simulated by sampling from a normal (Gaussian) distribution centered at the current position and with standard deviation 0.6 pixels. Directed motion was simulated as near-constant velocity with small random accelerations to allow deviations from a straight path. Concretely, for every particle, the position in the next time point was computed as the current position plus the displacement dictated by the current velocity vector. During simulation the velocity was kept in (clipped to) the range from 2 to 6 pixels per frame. The datasets were analyzed using custom-written Matlab routines to extract Spatial-Temporal Correlation Functions from the raw images as well as from the images results of the localization process according to Eq. 1. In the latter case, the intensity is considered as 1 for r corresponding to localization and 0 elsewhere.
